Preliminary phytochemical studies on Annona members have revealed the occurrence of constituents representing cyclopeptides. In preceding papers, we isolated a series of cyclopeptides, glaucacyclopeptide A and cherimolacyclopeptides A, B, C, D, E and F from the methanol extract of the seeds of Annona glauca and A. cherimola, small trees which grow in Africa, America and Asia and are now cultivated for their edible fruits in Europe.
ϩ adduct ion at m/z 791 and the protonated molecular [MϩH] ϩ ion at m/z 769, corresponding to the molecular formula C 38 H 56 N 8 O 9 .
The CID experiment on the protonated molecular [MϩH] ϩ ion of glaucacyclopeptide B at m/z 732 allowed the sequence determination. The ring opening occurred at the Ile/Leu-Pro amide bond level, and a series of adjacent acylium ions (b n ) at m/z 619, 456, 343, 286 and 155 was generated. The successive loss of Ile/Leu, Tyr, Leu/Ile, Gly, Met was observed, yielding to the N-terminal dipeptide Pro-Gly (Fig. 1A) . A second series of ions was depicted at m/z 591, 428, 315, 258 and 127, which were assigned to adjacent (a n ) series related to the above b n ion series. These results suggested the sequence [H-Pro 1 ϩ for the linearized peptide ion derived from this compound, but with ambiguity related to the respective location of Leu and Ile.
Cherimolacyclopeptide G was characterized by the presence of two proline residues, which gave two specific fragmentations. The protonated molecular formula ion [MϩH] ϩ at m/z 769 was subjected to a collisional induced decomposition (CID) experiment. The ring opening at the -Ala (Fig. 1B) . A second linearized peptide was formed from the [MϩH] ϩ ion at m/z 769, due to the cleavage at the Val 4 -Pro 5 amide bond level, and the resulting bЈ n and aЈ n ions were detected (Fig. 1C) ) for the natural cyclooctapeptide. The sequence of glaucacyclopeptide B was determined on the basis of the HMBC experiment using the connectivities between the carbonyl of residue i with the amide and/or a protons of residue iϩ1. The 3 J CH , CO(i) to NH(iϩ1) and other significant correlations depicted on the HMBC spectrum are shown in Fig. 2A . Thus, the sequence was confirmed using the homonuclear method described by C-NMR spectrum, in agreement with an octapeptide including two prolines. Similarly, this compound was sequenced using HMBC and ROESY spectra (Fig. 3) . The a proton of Ala ).
Cyclopeptides were always described to have cytotoxic activity in vitro against cell cultures. In 3 d, the cytotoxicity activities of the two compounds were evaluated on KB (human nasopharyngeal carcinoma) cell lines. Cherimolacyclopeptide G, with an IC 50 value of 0.52 mM, was more active in vitro than glaucacyclopeptide B (IC 50 valueϭ16.5 mM). Doxorubicin, with an IC 50 value of 0.02 mM, was taken as the positive control.
Experimental
General Experimental Procedures IR spectra were obtained using KBr discs, and the melting point was determined on a Büchi melting point B-545 apparatus. C-NMR spectra were recorded either (1D 13 C) on a Bruker AC 300 spectrometer equipped with an Aspect 3000 computer using DISNMR software or (2D spectra) on a Bruker Avance 400 spectrometer operating at 400.13 MHz (2D spectra). Mass spectra were recorded on an API Q-STAR Pulsar i mass spectrometer (Applied Biosystems). For the CID spectra, the collision energy was 40 to 60 eV and the collision gas was nitrogen.
Plant Material Seeds of A. glauca were obtained in October 2001 by Extraction and Isolation Details of the methodology of isolation and purification of cyclic peptides are described in previous papers. 6, 10) Dried and powdered seeds were extracted successively with cyclohexane and methanol. The methanol extract was partitioned between EtOAc and water. The organic phase was concentrated to dryness and the residue was dissolved in MeOH and chromatographed successively on Sephadex LH-20 and silica gel (Kieselgel 60 H Merck) columns, then finally purified by isochratic reversed phase HPLC (Kromasil C 18 , 250ϫ7.8 mm, 5 mm, AIT France; flow rate 2 ml/min, detection 220 nm) using MeOH/H 2 O: 70/30 to give glaucacyclopeptide B (16.0 min, 11.3 mg) and 75/25 with 1% TFA to yield cherimolacyclopeptide G (t R 14.3 min, 57.8 mg).
Absolute Configuration of Amino Acids A solution of compounds containing 1 mg of peptide in 6 N HCl (1 ml) was heated at 110°C for 24 h in sealed tubes. Free amino acid residues were methylated, and the methylated amino acids were analyzed by CPG (for details see ref. (13.4, 13.9) .
Bioassays Aliquots of the purified cyclopeptides were dissolved in a DMSO solution for cytotoxicity evaluation in vitro over 3 d against KB (human nasopharyngeal carcinoma) cells. Details of the assay procedure are described in the literature.
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